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METHOD OF FORMING A CONDUCTIVE PATTERN OF A SEMICONDUCTOR 
DEVICE AND METHOD OF MANUFACTURING A NON-VOLATILE 
SEMICONDUCTOR MEMORY DEVICE USING THE SAME 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0005] The present invention relates to a method of forming a conductive pattern of a 
semiconductor device, and to a method of manufacturing a non-volatile semiconductor 
memory device using the conductive pattern, conductive pattern 

2. Description of the Related Art 

[0010] Semiconductor memory devices are generally divided into volatile 
semiconductor memory devices and non-volatile semiconductor memory devices. In 
the volatile semiconductor memory device, data stored in the cell is dissipated when 
power is not applied to the device. However, in the non-volatile semiconductor memory 
device, stored data in the cell is retained even when power is not applied. Because 
non-volatile semiconductor memory devices can store data for long periods of time, 
they are used to meet the current high demand for flash semiconductor memory 
devices such as EEPROMs (electrically erasable and programmable read only 
memories) . 

[0015] Meanwhile, flash semiconductor memory devices can be generally 
categorized as stacked flash semiconductor memory devices and split gate flash 
semiconductor memory devices. The split gate type of flash semiconductor memory 
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device has a structure wherein a floating gate and a control gate are separated from 
each other, and the floating gate is electrically insulated from the outside. Information 
is stored in a memory cell of the split gate type of flash semiconductor memory device 
using the principle that current in a memory cell changes depending on electron 
injection (programming)/electron discharge (erasing) into/from the floating gate. In the 
electron injection, hot electrons are injected into the floating gate by a channel hot 
electron injection (CHEI) mechanism. The electron discharge is accomplished by 
Fowler-Nordheim (F-N) tunneling through a tunnel insulation layer between the floating 
gate and the control gate of the split gate type of flash semiconductor memory device. 
In connection with the electron injection (programming) and electron discharge 
(erasing), a voltage distribution may be explained as an equivalent capacitor model. 
Recently, the split gate type of flash semiconductor memory device has been widely 
used for the purpose of storing data. 

[0020] FIGS. 1A to 1F illustrate a conventional method of manufacturing a 
non-volatile semiconductor memory device and, in particular, a split gate type of flash 
semiconductor device. In the method shown in FIGS. 1A to 1F, the split gate type of 
flash semiconductor device is not manufactured using a photolithographic process, but 
by a self-align process. 

[0025] Referring to FIG. 1 A, a first oxide layer 10 and a first conductive layer 20 are 
formed sequentially on a semiconductor substrate 5, and then a first nitride layer 30 is 
formed on the first conductive layer 20. The first nitride layer 30 will be patterned to 
form a floating gate of the flash semiconductor memory device. 
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[0030] The first conductive layer 20 is exposed by partially etching the first nitride 
layer 30 using a photolithographic process. Then, a second oxide layer 40 is formed on 
the exposed first conductive layer 20 and the first nitride layer 30. 
[0035] Referring to FIG. 1B, a spacer 45 is formed on a sidewall of the first nitride 
layer 30 by etching the second oxide layer 40 using an etch-back process. A portion of 
the semiconductor substrate 5 is exposed by partially etching the first conductive layer 
20 and the first oxide layer 1 0 using the spacer 45 as an etching mask. Next, impurities 
are implanted into the exposed portion of the semiconductor substrate 5 to form a 
source region 50. 

[0040] Referring to FIG. 1C, the first nitride layer 30 is removed using phosphoric 
acid to expose the first conductive layer 20 and the first oxide layer 10 beneath the first 
nitride layer 30. An oxide pattern 15 and a floating gate 25 are formed by removing the 
exposed portions of the first conductive layer 20 and the first oxide layer 10. Next, a 
third oxide layer (not shown) is formedof . Then, a second conductive layer 70 that are 
for is formed on the third oxide layer. In this case, the third oxide layer (not shown) 
serves as insulation for the second conductive layer 70 and the floating gate 25. A 
second nitride layer 80 is formed on the second conductive layer 70. 
[0045] Referring to FIG. 1D, the structure is planarized using a CMP (Chemical 
Mechanical Polishing) process until the source line 60 contacting the source region 50 
is exposed. As a result, the second nitride layer 80 remains on a portion of the second 
conductive layer 70 disposed adjacent spacer 45. Therefore, upper surfaces of the 
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second conductive layer 70 and the source line 60 that are disposed between the 
spacer 45 and the remaining portion of the second nitride layer 80 are exposed. 
[0050] Referring to FIG. 1 E, fourth oxide layers 65 and 75 are formed on the second 
conductive layer 70 and the source line 60 by oxidizing the exposed second conductive 
layer 70 and the source line 60. Then, the second nitride layer 80 remaining on the 
second conductive layer 70 is removed by a wet etching process. 
[0055] Referring to FIG. 1 F, a control gate 95 is formed adjacent the floating gate 25 
by patterning the second conductive layer 70 using the fourth oxide layers 65 and 75 
as etching masks. Here, most of the fourth oxide layers 65 and 75 used as the masks is 
removed. Then the remaining portions of the fourth oxide layers 65 and 75 are 
removed by a subsequent cleaning process and a silicidation pretreatment process. 
[0060] Next, a nitride spacer 92 is formed on a sidewall of the control gate 95. Then, a 
drain region 90 is formed in the substrate 50 adjacent the control gate 95. A silicidation 
process and a metallization process are then carried out to form metal wiring 80 above 
the resultant structure, and a drain contact 82 contacting the drain region 90 is formed 
to complete the split gate type of flash semiconductor memory device. 
[0065] However, according to the above-described method, as shown in FIGS. 1C 
and 1 D, due tothe CMP process applied used to planarize the second conductive layer 
70 is applied to a protruding portion of the second nitride layer 80 (that is, a step). 
Accordingly, it is difficult to uniformly polish the structure. Therefore, the control gate of 
the flash semiconductor memory device may not have a uniform upper portion, thereby 
detracting from the cell efficiency of the semiconductor device. 
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[0070] Japanese Laid-Open Patent Publication No. 2001-023981 discloses a CMP 
process for forming a uniform film of wiring patterns having different densities on a 
semiconductor substrate. In the process disclosed in the above-mentioned Japanese 
Laid-Open Patent Publication, an insulation layer and a photoresist layer are formed 
on the semiconductor substrate having the wiring patterns, and then the photoresist 
layer is etched back to form a photoresist pattern on a concave portion of the insulation 
layer. After the insulation layer is etched using the photoresist pattern as an etching 
mask, the photoresist pattern is removed. Then, a CMP process is performed on the 
insulation layer to form a uniform film. However, the control gate or a word line would 
not have a stable structure because of a difference in the amounts of polishing of a 
conductive layer due to a polishing protection layer formed on the conductive pattern. 

SUMMARY OF THE PRESENT INVENTION 
[0075] A feature of the present invention is to provide a method of forming a 
conductive pattern having a high degree of uniformity. 

[0080] Likewise, a feature of the present invention is to provide a method of 
manufacturing a non-volatile semiconductor memory device having excellent 
characteristics and a high degree of reliability. 

[0085] In accordance with one aspect of the present invention, a conductive layer is 
formed on a semiconductor substrate, a polishing protection layer is formed on the 
semiconductor substrate including over the conductive layer, and a step compensation 
layer is formed on the polishing protection layer to reduce a step presented by the 
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polishing protection layer as the result of its having been formed over the conductive 
layer. The conductive layer is then exposed by removing respective portions of the 
step compensation layer and the polishing protection layer. Then, a conductive pattern 
is formed on the semiconductor substrate by etching away part of the exposed 
conductive layer. 

[0090] In accordance with another aspect of the present invention, a structure 
including a floating gate is formed on a semiconductor substrate. A conductive layer is 
formed on the semiconductor substrate including over the structure. A polishing 
protection layer is formed on the conductive layer, and then a step compensation layer 
is formed on the polishing protection layer to reduce the step presented by the 
polishing protection layer as the result of its having been formed on the structure made 
up of the floating gate. The conductive layer is exposed by removing portions of the 
step compensation layer and the polishing protection layer. A conductive pattern is 
formed adjacent the structure by etching away part of the conductive layer. Next, an 
oxide layer is formed on the conductive pattern. Finally, a control gate is formed 
adjacent the floating gate by etching the conductive pattern using the oxide layer as an 
etching mask. 

[0095] According to the present invention, the removal of material to form the 
conductive pattern is carried out using several planarization processes, once the step 
compensation layer is formed to reduce the step presented by the polishing protection 
layer. As a result, the uniformity of a structure of the semiconductor device including, 
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for example, that of the conductive layer can be critically enhanced. Thus, the 
characteristics and reliability of the semiconductor device can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[01 00] These and other objects, features and advantages of the present invention will 
become more readily apparent from the following detailed description thereof made in 
conjunction with the accompanying drawings. 

[0105] FIGS. 1A to 1F are cross-sectional views of a substrate illustrating a 
conventional method of manufacturing a non-volatile semiconductor memory device; 
[0110] FIG. 2 is a flowchart illustrating a method of forming a conductive pattern of a 
semiconductor device according to the present invention; 

[01 1 5] FIGS. 3A to 3E are cross-sectional views of a substrate illustrating the method 
of forming the conductive pattern of the semiconductor device according to the present 
invention; 

[0120] FIG. 4 is a flowchart illustrating a method of manufacturing a non-volatile 
semiconductor memory device according to the present invention; and 
[0125] FIGS. 5A to 51 are cross-sectional views of a substrate illustrating the method 
of manufacturing the non-volatile semiconductor memory device according to the 
present invention. 
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[0130] The present invention now will be described more fully hereinafter with 
reference to the accompanying drawings. Note, like reference numbers designate like 
elements throughout the drawings. Also, the relative thickness of layers may be 
exaggerated in the drawings for clarity in illustrating the present invention. 
[0135] Referring now to FIG 2, a conductive layer is formed on a semiconductor 
substrate (step S11). Then, a polishing protection layer is formed on the conductive 
layer (step S12). The polishing protection layer has a step due to a height difference 
between the semiconductor substrate and the conductive layer formed on the 
semiconductor substrate. 

[0140] A step compensation layer is formed on the polishing protection layer (step 
S13) to reduce the step so that the subsequent CMP process can produce excellent 
uniformity in the resultant structure. 

[0145] Finally, a conductive pattern having good uniformity is formed on the 
semiconductor substrate by polishing the step compensation layer, the polishing 
protection layer and the conductive layer (step S14). In particular, the conductive 
pattern is formed by a primary planarization process and a secondary planarization 
processgenerate. 

[0150] Hereinafter, the method of forming the conductive pattern according to the 
present invention will be described in more detail with reference to FIGS. 3A to 3E. 
[0155] Referring first to FIG. 3A, a conductive layer 102 is formed on a 
semiconductor substrate 100. The conductive layer 102 includes polysilicon, doped 
polysilicon or a metal such as copper, tungsten, aluminum or titanium. Alternatively, an 
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insulation layer including an oxide film or a nitride film may be formed on the substrate 
100 before the conductive layer 102 is formed on the substrate 100. 
[0160] The conductive layer 102 may constitute an underlying structure such as an 
electrode, a contact plug, a bit line, or a word line. The conductive layer 102 is formed 
using a chemical vapor deposition (CVD) process, a physical vapor deposition (PVD) 
process or a sputtering process selected based on the material from which the 
conductive layer 102 is to be formed. 

[0165] Referring to FIG. 3B, a polishing protection layer 104 is formed on the 
semiconductor substrate 100 including over the conductive layer 102. The polishing 
protection layer 104 includes a nitride that facilitates a global planarization of structures 
formed on the substrate 100 during a subsequent polishing process. More specifically, 
the polishing protection layer 104 may comprise a layer of silicon nitride, aluminum 
nitride or boron nitride. Alternatively, the polishing protection layer 104 may comprise 
an oxide layer such as a layer of aluminum oxide. Furthermore, the polishing protection 
layer 104 may alternatively comprise a layer of carbon such as diamond phase carbon. 
[0170] As one particular example, the polishing protection layer 104 comprises a 
silicon nitride layer formed by a plasma enhanced chemical vapor deposition (PECVD) 
process using N 2 , SiH 4 , and N 2 0 as source gases. 

[0175] The polishing protection layer 104 has a step S caused by height difference 
between the conductive layer 102 and the substrate 100. That is, the portion of the 
polishing protection layer 104 formed directly on the substrate 100 has a height lower 



9 



SEC. 1143 



than that of the portion of the polishing protection layer 104 formed on the conductive 
layer 1 02. 

[0180] If a CMP process were to be performed directly on the polishing protection 
layer 1 04 having the step S, the CMP process would polish the structure non-uniformly 
because the polishing head of the CMP device used to carry out the process would 
contact the polishing protection layer 104 irregularly and thus, exert a non-uniform 
pressure thereon. In addition, an upper portion of the conductive layer 102 would be 
polished non-uniformly about the step S of the polishing protection layer 104. An 
irregularly polished conductive layer would result in a conductive pattern whose upper 
surface is not level. 

[0185] Referring to FIG. 3C, a step compensation layer 106 is formed on the 
polishing protection layer 104 to compensate for the step S of the polishing protection 
layer 1 04. Specifically, the step compensation layer 106 is formed by a CVD process or 
a spin coating process using a reflowable material. As a result, the portion of the step 
compensation layer 106 located over the conductive layer 102 is relatively thin 
compared to the other portions of the step compensation layer 106. Thus, the step 
present at the surface of the structure to be polished is greatly reduced. 
[0190] The reflowable material of the step compensation layer 1 06 may be flowable 
oxide (FOX), boro-phosphor silicate glass (BPSG), spin on glass (SOG), photoresist, 
undoped silicate Glass (USG), phosphor silicate glass (PSG), boro silicate glass 
(BSG) or tetra ethyl ortho silicate (TEOS). Of these materials, the FOX, SOG or 
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photoresist is preferably used because FOX, SOG or photoresist possess a superior 
flowability. 

[0195] Referring to FIG. 3D, portions of the step compensation layer 106 and the 
polishing protection layer 104 are removed by a first planarization process to expose 
the conductive layer 102. After the first planarization process, the exposed conductive 
layer 1 02 remains at a center of the remaining portions of the step compensation layer 
106 and the polishing protection layer 104with as a center. The first planarization 
process is performed by an etch-back process and, more specifically, by a dry etching 
process. This etch-back process is carried out using a plasma that includes a 
fluorine-containing gas such as SF 6 , CF 4 , CHF 3 or mixture of that fluorine-containing 
gas and Cl 2 . 

[0200] Referring to FIG. 3E, the remaining portions of the step compensation layer 
106 and polishing protection layer 104, and an upper portion of the conductive layer 
102 are removed by a second planarization process to form a conductive pattern 108 
on the semiconductor substrate 100. The second planarization process is a CMP 
process. This CMP process is carried out using polishing particles such as Si0 2 or 
Al 2 0 3 , an etching agent including acid, and slurry including a surface passivation agent. 
In the CMP process, the surface passivation agent stabilizes a surface of the 
conductive layer 102 by growing a surface-stabilizing film thereon, and the polishing 
particles mechanically remove the material of the surface-stabilizing film, the step 
compensation layer 106, the polishing protection layer 104, and the conductive layer 
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102. In addition, the etching agent etches the step compensation layer 106, the 
polishing protection layer 104, and the upper portion of the conductive layer 102. 
[0205] Residue of the polishing protection layer 1 04 remaining around the conductive 
pattern 108 is removed using an etching solution including phosphoric acid to complete 
the formation of the conductive pattern 108 on the semiconductor substrate 100. 
[0210] According to this embodiment, the polishing protection layer 104 formed on 
the conductive layer 102 is primarily removed by the first planarization process so that 
the remaining portion of the polishing protection layer 104 has a height substantially 
identical to that of the conductive layer 102. Then, the remaining portion of the 
polishing protection layer 104 and the upper portion of the conductive layer 102 are 
removed by the second planarization process, thereby forming the conductive pattern 
108 having a uniform (level) upper overall process surface. As a result, a 
semiconductor device including the conductive pattern 108 has excellent 
characteristics and reliability. 

[0215] In addition, the overall process time for forming the conductive pattern 108 
having a level upper surface is relatively short because CMP is used only as a 
secondary planarization process, i.e., once the polishing protection layer 104 has 
already been planarized. 

[0220] FIG. 4 is a flowchart of a method of manufacturing a non-volatile 
semiconductor memory device according to the present invention. 
[0230] Referring to FIG. 4, first, an underlying structure is formed on a semiconductor 
substrate (step S31 ). For example, the underlying structure may be an insulation layer 
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pattern, a first conductive pattern serving as a floating gate, a spacer, a source line, 
etc. 

[0240] Next, a second conductive layer is formed on the semiconductor substrate 
(step S32). 

[0250] A polishing protection layer and a step compensation layer are sequentially 
formed on the second conductive layer (steps S33 and S34). As described above, the 
polishing protection layer has a step of a predetermined height generatedproduced as 
a result of the underlying structure. That is, the portion of the polishing protection layer 
formed directly on the substrate has height lower than that of the portion of the 
polishing protection layer formed over the underlying structure. The step presented by 
the polishing protection layer is reduced by the forming of the step compensation layer 
on the polishing protection layer. 

[0255] The second conductive layer is exposed by partially removing the step 
compensation layer and the polishing protection layer using a first planarization 
process such as etch-back process (step S35). A second planarization process, such 
as a CMP process, is carried out (step 36) to remove the exposed second conductive 
layer, the step compensation layer, and an upper portion of the polishing protection 
layer and thereby expose the underlying structure, e.g., source line, and the polishing 
protection layer. 

[0260] Next, the exposed second conductive layer and the source line are oxidized to 
form oxide layers thereon (step S37). Then, the applying portion of the polishing 
protection layer remaining on the second conductive layer is removed to expose the 
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second conductive layer (step S38). Finally, a control gate is formed by removing part 
of the exposed second conductive layer (step S39). 

[0265] Next, a method of manufacturing the non-volatile semiconductor memory will 
be described in detail with reference to FIGS. 5A to 51. In particular, FIGS. 5A to 
5lembodiment describing illustrate a method of manufacturing a split gate type of flash 
semiconductor memory device using a self-aligning process according to the present 
invention. 

[0270] Referring to FIG. 5A, a cell array region and a peripheral region are defined on 
a semiconductor substrate 200 using an isolation process. A first oxide layer (not 
shown) is formed on the semiconductor substrate 200 using a thermal oxidation 
process, such as an LOCOS process or a CVD process. A first conductive layer is 
formed on the first oxide layer. The first conductive layer will be patterned to form a 
floating gate of the flash semiconductor memory device. In this case, the first 
conductive layer is formed of polysilicon or doped polysilicon using an LPCVD process. 
[0275] After a first nitride layer is formed on the first conductive layer, the first nitride 
layer is etched using a photolithographic process to expose the first conductive layer. 
[0280] A second oxide layer is formed on the exposed first conductive layer and the 
first nitride layer, and then the second oxide layer is patterned to form a spacer 1 15 on 
a sidewall of the first nitride layer. 

[0285] Then, a portion of the semiconductor substrate 200 is exposed by etching the 
first conductive layer and the first oxide layer using the spacer 1 1 5 as an etching mask. 
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Subsequently, a source region (not shown) is formed by implanting impurities into the 
exposed portion of the semiconductor substrate 200 using an ion implantation process. 
[0290] A source line 120 is then formed on the semiconductor substrate 200 in 
contact with the source region. Subsequently, the first nitride layer is removed using an 
etching solution including phosphoric acid. Thus, the first conductive layer and the first 
oxide layer are exposed. The source line 120 comprises polysilicon or doped 
polysilicon. 

[0295] The exposed first conductive layer and the first oxide layer are removed, using 
the spacer 1 15 as an etching mask, to form an underlying structure 110 including an 
oxide pattern (not shown), the floating gate 1 1 1, the spacer 115, and the source line 
120 in the cell array region of the semiconductor substrate 200. Although FIG. 5Aal 
shows the underlying structure 1 10 in the cell array region as consisting of the floating 
gate 1 1 1 , a spacer 115, and wiring in the form of the source line 1 20 of a memory cell, 
the underlying structure 110 may include additional patterns or wiring. 
[0300] Referring to FIG. 5B, a second conductive layer 130 is formed on the 
semiconductor substrate 200, including over the underlying structure 110. The second 
conductive layer 130 will be patterned to form a control gate. Note, an insulation layer 
(not shown) of an oxide, a nitride or a composite thereof may be formed on the 
underlying structure 110 before the second conductive layer 130 is formed, to 
electrically insulate the floating gate 111 from the second conductive layer 1 30. The 
second conductive layer 130 is formed of polysilicon or doped polysilicon using a CVD 
process. In still another embodiment, the second conductive layer 130 is formed of 
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polysilicon or amorphous silicon, and then is doped with impurities using a POCI 3 
diffusion process, an ion implantation process or an in-situ doping process. 
[0305] Referring to FIG. 5C, a polishing protection layer 140 of carbon, a nitride or an 
oxide is formed on the second conductive layer 130. In particular, diamond phase 
carbon, aluminum oxide, aluminum nitride or boron nitride is used for forming the 
polishing protection layer 140. Here, the polishing protection layer 140 has a step S' of 
a predetermined height generatedproduced as a result of its being formed on the 
underlying structure 110. That is, a difference generatedin height exists between the 
portion of the polishing protection layer 140 formed over the underlying structure 110 
and the portions of the polishing protection layer 140 located over the semiconductor 
substrate 200 to the side of the underlying structure 110. 

non-[0310] Referring to FIG. 5D, a step compensation layer 150 is formed on the 
polishing protection layer 140 by a CVD process or a spin coating method using 
reflowable material to reduce the step S' presented by the polishing protection layer 
140. To this end, the portion of the step compensation layer 150 formed over the 
underlying structure 110 is thinner than the portions of the step compensation layer 
150 formed on the polishing protection layer 140. Examples of the reflowable material 
used to form the step compensation layer 150 include FOX, BPSG, SOG, photoresist, 
PSG, BSG orTEOS. 

[031 5] Referring to FIG. 5E, a portion of the second conductive layer 1 30 is exposed 
by removing parts of the step compensation layer 150 and the polishing protection 
layer 140 using a first planarization process. The first planarization process is an 
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etch-back process. This etch-back process is performed using a plasma of a 
fluorine-containing gas such as SF 6 , CF 4 , and CHF 3 or of a mixture of such a 
fluorine-containing gas and Cl 2 . 

[0320] Referring to FIG. 5F, the second conductive pattern 160 is formed adjacent 
the floating gate 1 10 by removing the remainder of the step compensation layer 150 
and by removing portions of the second conductive layer 130, the polishing protection 
layer 140 and the spacer 115, until the source line 120 is exposed. The second 
conductive pattern 160 is exposed between the remaining portions of the polishing 
protection layer 140 and the spacer 115. The second planarization process is a CMP 
process. The CMP process is carried out using polishing particles such as Si0 2 or 
Al 2 0 3 , an etching agent including acid, and slurry including a surface passivation agent 
as described above. 

[0325] Referring to FIG. 5G, third oxide layers 125 and 135 are formed on the second 
conductive pattern 160 and the source line 120 by oxidizing upper portions of the 
exposed second conductive layer 130 and the source line 120, respectively. The third 
oxide layers 125 and 135 are formed by a thermal oxidation process. The third oxide 
layers 125 and 135 serve as etching masks during the subsequent etching of the 
second conductive pattern 160 (described below). 

[0330] Referring to FIG. 5H, the polishing protection layer 140 remaining on the 
second conductive pattern 160 is removed using an etching solution including 
phosphoric acid. Thus, portions of the second conductive layer 130 are exposed. For 
example, when the etching solution contains phosphoric acid (H3PO4) and the 
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polishing protection layer 140 is of silicon nitride, the polishing protection layer 140 is 
completely removed. 

[0335] Referring to FIG. 51, a control gate 132 is formed adjacent the floating gate 
1 1 1 by etching the exposed conductive pattern 160 using the third oxide layer 135 as 
an etching mask. This etching process is an anisotropic etching process such as a dry 
etching process, e.g., a plasma etching process or a reactive ion etching (RIE) process. 
At this time, nearly all of the third oxide layer 135 is removedwhilelater, it. The 
remainder of the third oxide layer 135 is removed during a subsequent cleaning 
process or a silicidation pretreatment process. 

[0340] Next, a nitride spacer (not shown) is formed on the semiconductor substrate 
200 adjacent the control gate 132. Then, a drain region (not shown) is formed in the 
semiconductor substrate 200. Finally, a metal wiring and a drain contact are formed 
adjacent the control gate 132 to complete the flash semiconductor memory device, 
the [0345] According to this present invention as described above, the use of two 
planarization processes and the step compensation layer form a conductive pattern, 
e.g., a control gate, having a high degree of uniformity. Thus, the resultant 
semiconductor device possesses excellent characteristics and a high degree of 
reliability. In addition, the overall time of the semiconductor device manufacturing 
process is relatively short because the CMP process is performed on layers that have 
already been partially planarized, namely the polishing protection layer and conductive 
layer. Furthermore, the present invention offers a method of manufacturing a split gate 
type of flash semiconductor memory device using a self-aligning process as opposed 
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to a photolithographic process. Hence, the elements of the semiconductor device can 
be stably formed. 

[0350] Although the invention has been described above with respect to the several 
timesin the presence ofoverallforpreferred embodiments thereof, it is understood that 
the invention is not so limited. Rather, various changes and modifications can be made 
to the preferred embodiments within the true spirit and scope of the invention as 
hereinafter claimed. 
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